Perinatal hypoxia induces a long-lasting increase in unstimulated gaba release in rat brain cortex and hippocampus. The protective effect of pyruvate.
Hypoxia and seizures early in life can cause multiple neurological deficits and even chronic epilepsy. Here, we report the data obtained in rats exposed to hypoxia and seizures at age 10-12 postnatal days and taken in experiments 8-9 weeks after hypoxia treatment. A level of the extracellular GABA and the initial velocity of GABA uptake were measured in the brain cortex, hippocampus and thalamus using isolated nerve terminals (synaptosomes). It has been revealed that the extracellular [(3)H]GABA level maintained by cortical and hippocampal synaptosomes in standard conditions (with glucose as an energy substrate) was significantly higher in adult rats exposed to hypoxia/seizures at P10-12 than in the control ones, and, moreover, became unstable with tendency to increase. Pyruvate as a single energy substrate was shown to be a highly effective for lowering and stabilizing the extracellular [(3)H]GABA level. This effect of pyruvate was tightly correlated with increase in GABA uptake and GATs affinity to GABA. Thalamus was insensible to the action of perinatal hypoxia/seizures, and thalamic GATs, in contrast to cortical and hippocampal ones, had a lower affinity to GABA (the apparent Km is 39.2±3.1 μM GABA vs 8.9±1.8 μM GABA in the hippocampus). A selective vulnerability of brain regions to hypoxia is suggested to be attributed to distinct terms of their maturation at the postnatal period. Thus, perinatal hypoxia/seizures evoke a long-lasting increase in the extracellular GABA level that could be attenuated by pyruvate treatment. This effect of pyruvate is likely due to a significant increase in GATs-mediated GABA uptake and modulation of GATs kinetic properties.